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A PROGRAM FOR STORING OCEANOGRAPHIC DATA 
ON MAGNETIC TAPE 

1.0 IDENTIFICATION 

1.1       TiUe 

Storage Program for Navigation, Bathymetric, and Magnetics Data on 
Magnetic Tape. 

Identification Name 

G^ODATA. 

Classification Code 

None. 

NRL Research Computation Center Identification Nurn^f 

None. 

Entry Points 

GEODATA. 

Programming Language 

Language:   CDC 3600/3800 Fortran. 

Routine Type:   Program. 

Operating System:   Drum Scope 2.1. 

Computer and Configuration 

CDC 3800. 

Contributor or Programmer 

Marilyn L. Blodgett, Code 4223MB, Researc i Computation Center, 
written for Environmental Sciences Section, Acoustics Division. 

1.9       NRL - Naval Research Laboratory, Washington, D.C. .20375. 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

NOTE:   Manuscript submitted January 9   1975. 
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1.10 Program Availability 

If supplied with a magnetic- tape, a copy of this program will be made 
available by the Environmental Sciences Section, Acoustics Division. 

1.11 Verification 

This program has been used and tested by the Environmental Sciences 
Section, Acoustics Division, for the past year. 

2.0 

1.12     Date 

July 1974. 

PURPOSE 

2.1        Description of the Routine 

This program transfers the data collected by an oceanographic or geo- 
physical experiment to magnetic tape.   The program will take up to 
3000 navigational data points and an unlimited number of bathymetric 
and magnetic data points.   The program is set up so that if one tape is 
filled, any number of continuation tapes can be used.   The data tape 
v.^'l have one logical record (of 80 characters) for each data point.   The 
different types of data (navigational, bathymetric, and magnetics) will 
be separated by an end-of-file mark, with a double end-of-file mark at 
the end of all the data. 

2.1.1 Navigation Data 

This program is presently set up to read the navigation data 
from cards.   The data are in degrees, minutes, and hundredths 
of a minute; each navigation fix has an associated Julian date 
and time (24-hour clock).   The soutnem latitudes and the 
western longitudes are preceded by a minus sign.   Thi. pro- 
gram changes the Julian date to month and day and changes 
the minutes and hundredths of minutes of latitude and long- 
itude to ter thousandths of a degree. 

2.1.2 Bathymetry Data 

The bathymetry data are read in with the Julian date 'ollowed 
by five time-depth groups to a card.   Time is read to tenths 
of a minute.   The depth can be either uncorrected fathoms 
or uncorrected meters, but not both in the same run.   This 
program converts the Juhan date to month and prints out 
uncorrected fathoms, unccrrecte^ meters, corrected meters, 
and Matthews zone.   The uncorrected meters ar.' not written 
on the data tape. 

mmm mmm 
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2.1.3        Magnetics Data 

The magnetics data are read in with the Julian date, then the 
hour, followed by 12 magnetic data points (one every five 
minutes).  The program converts the Julian date to month and 
day and converts the total magnetic intensity in gammas (the 
data read in) to residual magnetic intensity wing the Inter- 
national Geomagnetic Reference Field formula. 

2.1.4        Gravity Data 

This program is not set u^ t{ 
subroutine could easily ha 

take gravity data, but a gravity 
Tted. 

2.2       Problem Background 

The rapid accumulation of many boxes of oceanographic data m com- 
puter cards necessitated the transfer of the data from cards to magnetic 
tape    It was decided that the format recommended by the National 
Research Council of the National Academy of Sciences would be used 
with on« slight modification, the addition of a fix number with the 
navigation. 

3.0       USAGE 

3.1 Calling Sequence or Operational Procedure 

Not applicable. 

3.2 Arguments, Parameters, and/or Initial Conditions 

Not applicable. 

3.3 Space Required (Decimal and Octal) 

3.3.1 Unique Storage 
36533 Octal (15707 decimal) locations exclusive of system 
library functions. 

3.3.2 Common Blocks 

None. 

3.3.3 Temporary Storage 

None. 

3.4       Messages and Instructions to the Operator 

None. 
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3.5 

3.6 

3.7 
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Error Returns, Messages, and Codes 

Deck set up incorrectly. 
More than 3000 navigation data cards. 
Unable to interpolate latitude and longitude. 

Informative Message: to the User 

None. 

Input 

Input parameters and data are read in via punched cards.   The format 
•statements can easily be changed to meet requirement of the user 
bee Appendix A for samples of our data formal.   Each data type 
(navigation, bathymetry, magnetics) are bracketed by a control card 
wth a negative number in columns 1 and 2.  The control card preceding 
*e oata sets up the different options available.   Appendix B is a com 
plete description of the input setup. 

3.8 Output 

'Hie program prints out on the standard printer (logical unit 61) the 
ship and cruise identification, number of cards read, number of logical 
records written for navigation, bathymetry, and magnetic data    There 
is an option for listing all the records written on the output tape and 
for punching out cards.   Appendix C shows samples of the output. 

3.9 Formats 

Appendix B shows the program deck structure. 

3.10 External Routines and Symbols 

SKIPVlLE, BACXFILE, XMQDF, SQRTF, SINE, CQSF. 

3.11 Timing 

This program will process approximately 1300 data points a minute    If 
a listing of all processed data is required, each data point «fl generate" 
one line   Consequently, this program can process a great deal of data 
in little time but also produce large printouts. 

3.12 Accuracy 

Not applicable. 

3.13 Cautions to Users 

None. 

mmmrn mm 
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3.14 Program Deck Structure 

See Appendix B. 

3.15 References — Literature 

"Formats for Marine Geophysical Data Exchange," National Academy 
of Sciences, June, 1972. 

4.0       METHOD OR ALGORITHM 

Not applicable. 

5.0       FLOW CHART AND/OH SOURCE LANGUAGE LISTING 

Flow chart and listing are given in Appendix D. 

6.0       COMPARISON 

There are no other known programs available for comparison. 

7.0       TEST METHOD AND RESULTS 

A sample of the three types of records written on the output tape are included 
in Appendix C. 

8.0       REMARKS 

The authors thank Gary Flenner for his review of this report and Wayne Worsley 
for preparing the illustrations in the appendixes.   The authors also thank Leon 
La^umiere for providing some of the subroutines used by this program. 
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Appendix A 

SAMPl^ INPUT DATA CARDS 

NAVIGATION INPUT FORMAT 

108   READ   (60,101)ISN,IY,JUDY(RNllR,RNMIN,IFN,XLAD,XLAM,XLOD,XLOM,IFIXTY 

101   FORMAT   (I2,4XT2,1X,JX13,1XF2,F2,I5,F3,F6.2.F4,F6.2.1XI2) 
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BATHYMETRY INPUT FORMAT 

r x 

; i 

\L 
in 

100 

1111 

E 

Hi 00 JO 

ti 

n i li i J | J i 

4 l 4 

Si) 

it( 

Ml» 

Mil 

41 

4 14 4 4« 

Kiili 

111 111 

lllfll 

»  n«i 
11 

■ a 

• 090 

11111 

2222 

J1]J) 

> i i 11 

i4 Ji 

(tti( 

7 '    | 

II I II 

MM» 

0     ' 0 

|     ' 
2222 

nli 

4 4 4 1 

iM 

mi 

mi 

Mil 

0 100 
■ t ■ 1 

1 ' I I I 

2 2 2 : 212 

inn 

44 444 

cooillootcoo 

»HI 
iiltt 

T I 1|? 

inn 

inn 

i|iiii 

22;? 

Illl 

4|4« 

|J»'. 

iiSi 

MM 

M ' I 

Mini 

222222 

lllllf 

44 4444 

llllfl 
min 

inn 

111 ' t 

;;:: 2 

n i n 

ll|44 

Ml 
E6M 

1 M|M M ' ' » 

Mtlllll'l 

mn 

• mi 

I I • • • I ■ 
11 < irii|i'11 

11;:.' 2 2 211: 

inn 

4 4444 

II • 11 

if m 

MI|J 

linn 

4 4 4 4 4 S 

»•Mil 
m   .« 

MM) 

m iilmn i 

M 4 * 1 

n: n 

• 4 4 4 4 

5 i :■) ■ 

l| 

• j m f o o o • o.: c n 111 

t 1 M '. 1 1 I 1 I I 1 I I I I I 1 I 

1111111111::.'.' 2 2 2 2; 

; •; n i n n i    M n n 

44l;44IM,4IJ4ll444 

llllllttlllllllllll 

met »immi'.im 

M :    (M ' •     ' • M M M 

tmi 

mo 

MIMttllllllllllll 

*  « m    '»mm !  i 

205   READ    (60,204)    ISN , JUDY , (3MR (I) ,BVi:; (I) , inr (1) , I« 1 , 5) 

204   FORMAT   (12,1X13,5{1XF2,F3.1,1X14)) 

mm. 
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flAGNETics INPUT FORMAT 

/' 

00 

Magnetic  Headings   in  G.inuras 

Time   in   5-.Vinuto   Intervals 

05 10 \r> 20        2 5 10 IS 40        45 ss 

\ 

I« 

Hin»1. 

I' 111 111 

111) 11|( 11 MQl M I l^l 11 Mfl M i 0 l|t 10 0 9 ^1 M 11 i|l I 3 b J 1 

Mini 

? j..'; 

I I I 4 I I « I 4|4 4 I I « I <44 t 

< Qt»11 (t 

'I' 
li i 

' I <■) 
»Ml 

5   1 

|II> f f 

11  i  111 

inn minx 

m% iiiii<$iiii(iiit||>( 

>; i n ; 

Mllll 
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M  }•»  . 

11 in i 

4 4 • I I 4 

»n J ;; 

n ■»< i 

Mini 

lllttl 

IMIiliniiilllllt 

s   i n m M| 

11111 

mi u 

4|444I 

b S » i'i i 1 4 » » » 4 

111 111 

11 M| i I I I I M I I I I 

': ■:: i::::. r. 

in ill 

nini 

}}} 

min 
'  M  '  1 

I "CBOj 

■»t i I 

MCOl 

4|l4 4 4 

444444 

li < I ill II ill 

4|4l||4|4M 

»4 nil'. 

»  I»»*»   I 

I 

iiini 

I 

IIIIIIMIII 

• • ' 

11: n ii 11111 

l|l I 4 t4|44I t 

nil i ] 

IlltllllllllllSlllklllll 

II i(|f i 

"'■'i")||i 
mini mil 

IflltlMlltlMlfltMtff 

4|4.|« 

ir|i|< 

J 

mm 

mm 
i ii i IQM i MHI 11 n 

I.' n ? ? ? 

iitiiiliiii 

l|4 4 4 4 

bum 
i 

mtii 
mm 
<mi 

l»ti 
Mlfll 
nm • 

l|444 

44444 

nln 
n|i 

mi 

M' n| 

302   READ   (60,'04)    IPN.JUDY,RMHR,(IMC(I),I-l,12) 

304   FORMAT   (12,1 3,IXF2 ,12(1X15)) 

8 
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Appendix B 

DECK ASSEMBLY 

16    End of file card 

15    Finish card 

14    Magnetics end card 

Magnetics data deck 

Magnetics parameter card 

/C__ 
m 

-< o- Bathymetry end card 

Bathymetry data deck 

Zone change card 

Bathymetry data deck (portion of 
data taken at new Matthews Zone) 
Zone change card (needed only if change 

Ln Matthews Zone) 

Bathymetry data deck (portion of data deck 
ken at Matthews Zone s 

Bathymetry parameter card 
taken at Matthews Zone specified on bathymetry 

parameter card) 

Navigation end card 

6    Navigation data deck 

5    Navigation parameter card 

Run card 

Program geodata (binary deck)* 

Equip card 

Job card 

*If the FORTRAN source eck is used instead of the binary deck, a 
FORTRAN card is requir«.  after the Equip card.  The FORTRAN card 
reads—7/9 PTN, L, R, X.  In addition a SCOPE card with SCOPE starting 
in column 10 and a LOAD card which reads 7/9 LOAD must fo]low the 
source deck. 
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Number 
Card 
Titk 

Column 
Number 

Job 1-21 

Equip 

Program 
GEODATA 

1-18 

Deck of 
cards 

Description 

7/9 JOB, charge No., ID No., time. 
The charge number consists of 
alphanumeric characters of any 
length.   The ID number is the pro- 
grammer identification; it may be 
any length and appears as given in 
the control card listing.  The time 
is the maximum time limit in min- 
utes for the entire job.   See page 
2-2 of the 3600/3800 Computer 
Systems Drum Scope Manual. 

7/9 EQUIP, 10 = **, WO, HI 
10    = logical unit number. 
WO   = write only. 
HI    = high density. 

This is the main program with asso- 
ciated subroutines.   If the Fortran 
source deck is used instead of the 
binar; deck, a Fortran card is re- 
quirec after the Equip card.   The 
Fortran card reads 7/9 FTN, L, R, 
X.   In addition a Scope card with 
SCOPE starting in column 10 and a 
LOAD must follow the source deck. 

Run 1-13 

Navigation 
Parameter 

1-2 

10 

7/9 RUN, T, P, R, M, D 
T   =   time lim't in minutes. 
P   =   maximum number of print or 
write operations.   R, M, D may be 
left blank.  See page 2-15 of the 
3600/3800 Computer Systems Drum 
Scope Manual. 

-1 
This number designates the Naviga- 
tion Parameter card. 

0, 1, 2 
0 = write the navigation data on a 
new tape. 
1 = read the navigatu n data cards 
and store the information necessary 
for interpolation.   The program will 
not write the navigation data on the 
tape.   It will only write the bathy- 
metry data on a tape that already 
contains the navigation and magnetic 
data. 

MM» „_-____ 
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Number 
Card 
Title 

Column 
Number 

19-20 

23-30 

6 

7 

Navigation 
Data Deck 

Navigation 
End 

Bathymetr" 
Parameter 

1-2 

1-2 

4-5 

Description 

2   =   Read the navigation data cards 
and store the information necessary 
for interpolation.   The program will 
not write the navigation data on the 
tape.   It will only write the mag- 
netics data on a tape that already 
contains the navigation and bathy- 
metry data. 

0, 1, 2, 3 
0 =  just write the navigation data 
on tape in the required format. 
1 = write the navigation data on 
tape and print out a listing of the 
data. 
2 =   write the navigation data on 
tape ai\d punch out a card for each 
logical record written on the tape. 
3 =   write the navigation data on 
tape and print out a listing.   In ad- 
dition, punch out a card for each 
logical record written on the tape. 
If card columns 4-5 are 1 or 2, more 
of the options in card columns 19-20 
are available. 

Columns 23-30 are for cruise identi- 
fication.   Any eight-digit alphanu- 
meric number may be used. 

Place the Navigation Data Deck after 
the Navigation Parameter card. 

This number designates the end of 
the Navigation Data Deck. 

-2 
This number designates the Bathy- 
metry Parameter card. 

Columns 4-5 are for the Matthews 
zone. 

Kid 1 or 2 
1   =   Depth data in uncorrected fathoms. 
1  ■   Depth data in uncorrected meters. 

11 

-- 
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Number 
Card 
Title 

Column 
Number Description 

19-20 

Bathymetry 
Data Deck 

10 Zone Change 1-2 

0, 1, 2, or 3 
0 =  just write the bathymetry data 
on tape in the required format. 
1 =   write the bathymetry data on 
tap' and print out a listing of the 
data. 
2 = write the bathymetry data on 
tape and punch out a card for each 
logical record written on the tape. 
3 =   write the bathymetry data on 
tape and print out a listing.   In ad- 
dition punch out a card for each 
logical record written on the tape. 

Place that portion of the Bathy- 
metry Data Deck which was taken 
at the Matthews zone specified on 
the Bathymetry Parameter card after 
the Bathymetry Parameter card. 

This number designates a change in 
the Matthews zone.   A Zone Change 
card must precede the first data card 
taken at the new Matthews zone. 
These Zone Change cards can be 
scattered throughout the Bathymetry 
Data Deck. 

1 

11 

12 

Bathymetry 
End 

Magnedos 
Parameter 

4-6 

1-2 

1-2 

Value of the new Matthews zone. 

-7 
This number designates the end of 
the Bathymetry Data Deck. 

-3 
This number designates the Mag- 
netics Parameter card. 

6-10 

19-20 

Height in feet above or below mean 
sea level. 

0, 1, 2, or 3 
0 =   just write the magnetics data 
on tape in the required format. 
1 = write the magnetics data on 
tape and print out a listing of the 
data. 

12 
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Number 
Card 
Tide 

13 

14 

15 

16 

Magnetics 
Data Deck 

Magnetics 
End 

Finish 

End-of-File 

NRL REPORT 7861 

Column 
Number 

1-2 

1-2 

Description 

2 =   v.rite the magnetics data on 
tape and punch out a card for each 
logical record. 
3 =   write the magnetics data on 
tape and print out a listing.   In ad- 
dition, punch out a card for each 
logical record written on the tape. 

Place the magnetics data deck after 
the magnetics parameter card. 

-8 
This number designates the end of 
the Magnetics Data Deck. 

Ulis aumber designates the end of 
all data. 

13 
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SAMPLE OUTPUT LISTINGS 

14 
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:ic r « c c c-c c>c c cc c C'C> C   «IC   C    &   C   C   «C   «.C   C   CC  C   C'C.C   CC   C   C   C«   C   CC -C   CiC 'C«.   C<C>C<C )C   c .c   c   c 
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a •   o« n • i 
> « r- rv « « » » 

• ■ "   i> t'   <   t   »  «  a  — (v « •  « » »^ «  K. » r  ^   —I 

or 

> 
a: 

#      «^«-«"Ctccot-cjc-cocr. coocjoc-totcot 

oeoeooooooo<-«»4<^mnf>>n^fO(vi«<^M< 

nt«-*r«.-«oo»««««r>«>»o^mor>.  « « ■ 

'"•_••••••••• • • • ••• •• • • • - ..... 
••»^«««•■•»•••»»©■»»•Ol 

< 
>CJOOUC>OOOCl< loeoooaooaaaooi 

< 
oo 

■"'^-»-•".-i-i'-. <-»^i-i^,^,)^^,,,^,_,r,1.,^,,,F^^, 
•'«■^^r^r-r'^r-rrrrpf^rrrr 

^•«^»»■»•»•««or»»»»^»^»»^ 

•<-i><i(>r>(i<>tr)iii<><ic>r>(>(i<iit(>i,<l(ll •oooesoeaci '•••«•(•'•r-i«i(i<>,>(,(.(,i>t,,lt. 

;r;r;^:«^r;r!S!r:ü:*%,,s'*v'%,,%',>',>,'s,,vÄ*R,,»"*~««»«««i«*' f>-rwrwrurv.(\.r>,t\,rvrvr\.ryr\.(\.rs,f^rvo<rvrN. 
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BLODGETT AND MASSINGILL 

SAMPLE PRINTOUT OF DATA PROCESSED 

SHIP lim CRulSfc IDEMIF ICATIQN       7^1602 

NAVIUAT'EN DATA 

NUMBbR ^F NAVIGATION CARDS READ * tC 

NUMBER »f LOGICAL RECORDS WRITTEN UN TAPE =   60 

BATHrMETRY PATA 

DEPTH D*t| QlViN IN UNCORRECFED MFTFRS 

MATTHEW«; pe-jEb PASSED THRAüGH WFRF   x  2  3 

NUMBER »F BATHYMETRY CARDS READ »   7k: 

NUMBER -F LOGICAL RECORDS WRITTEN •    357 

MAGNETICS DATA 

HEIGHT  N FFET IftM ©R BFL0W SFA LFVFL IS   ^20 

NUMBfcR  F ^'^C^fcTICS CARDS READ « '.'3 

NUMBtR ^F LOGICAL RECORDS WRITTEN ■ 258 

18 
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Appendix C2 

SAMPLE OUTPUT CARDS 

NAVIGATION OUTPUT CARD 

u 
<h 
Si 
E 

in 

a 

U 

?1i*<W 

a1 

c 
o 
M 

0) 
E 

ocoooolo 
I I I • • I     I 
M M|M I 

llllllllltlll 

))3|n3]]]333 

44444444 

111SIS11 

((66S|e 

nlfin 1 
nnan s 

<\? 

0 0 0 0 |o 0 
1 1 'I ■. ' 

11111 

09595951 
i i « 

44444 

5555 

St66S 

ii m 

CII3! 

99359 

I I 

M 

■'13 

> .-■•r 

"100 

I I 

J 1 31) 

ein 

11 

a iii 

o 

«4 
H 

rg 

'illOOOOOOOO 
i . ■ 1 1 10 ,' 

I M I I I M 

ntmu 
II IN 

22??? 

Ml' ' 
«411444 

5 5|b5 5 

(66 

/ 2 1 

I II 

199 

01 

9 

c c 
^3 

1 I'. 

0 1P|0D0 ' 1 

M|n M M 

2?22?||2? 

U 
0 

r'iM 

OIOOOOOÜO 
II  <'  I*  4' •!<) 

Mini 

33]|]|||33n|n3|3] 

444444 14 

11S111SI 

G 6 663 ', t C 

llttflll 

Iti||e cl 

995 39911 

44444444 ! 

Il)ll|t|l 

6666iGer s 

mm i n 

9 S M|l MC 

I • S11 • • I ^ 

mmj 

3 333331 

4444444 

5 5 5 5 5 15 

66c(SiS 

mm i 

sinn: 

: V3 9 9 9 . 

i       I 

Mill 

? ? I.' 2 

3 3(33 

\ 

o o o fl o ü o, n o n f, i) or. o 0 o ; n c a o 

M I I I I I I M M I i I M M I I I I 

2 2 ? ? ? ? ? 2 ? 7 2 2 2 2 M 2 2 2 2 2 2 2 

3 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 3 M 3 3 

4 4 4 4 14 4 4 4 I 4 I 4 4 4 4 4 4 4 4 M 4 4 4 4 4 1 

S5555 

11 i t ( 

rim 
■ M 

M . 

5 'o J 5 5 ' 5 J • 5 5 0 5 5 5 5 5 5 5 5 5 5 

C .; 6 E fi I. 6 6 i 6 6 6 6 E e 6 6 6 C 6 6 C 

ii 'iimm nn mum 

M 8 M i M M 3 '' M 3 M I M I M 

M9S11MMJ9M9M999s91 

15   WRITE   (62,110)     (CRUISE,ITMZNE,lYEARCI),MONTH(I),IDAY(I),HR(I),XMIN(I 
1) ,XLAT(I) ,XLONG(I) ,IFIX(I) ,NAVFIX(I) , I=--l , IWRITE) 

110   FORMAT   (A8,I5,I2,I2,I2,1XF2,F3,F8.4,F9.4,I2,7XI5,24X) 

Implies a decimal point 

19 



BLADGETT AND MASS'NGILL 

BATHYMETRY OUTPUT CARD 

i 
c 

D 
M 

9 
u 

f'^lKll.- 

0000G0|0 
I t t # 9 I * 
M < l| I M 

2777 27 2*21111 

0 C 0 l 
1 J 

1111 

nJ|] ]J J 

M4M444 

llllllll 

6 ( ( 6 C | C i 

ri|iitti 
iiiiini 
llfimi 

3333 J 

44444 

5 b 'j b b b '. 

(66(1 

/? I 7 7 

nut 

11 

44 

MtlHI 
■I * M   1 • ■ 

1 I 

030 

1 I 

|1 

-iill 

0 0 

o 

9 

rQ 

r*i,4<»«l 

o||i0000000 

l||H< 

I] 

13 

44 

I III 

11 

1313 3 3 

44444 

bb|bb 

«66 

J 7 7 

I I 

7 7 

I I 

"15 1 

<D 
n 
o 

c 
r 
0 

i. <■•-'-.J 

(IOOOOOOUO 

11 n 111| 1 M 111111 

113 

III 

2772777 

333|3333 

444(|444 

|||lltll 
666((((S 

7|7 7 7 7 7 7 

lll|9S|l 

777777727 

333||333B]333333333 

V 
07 

o e 
01 0 

O <0 

c 

■4J  (ft 
u u 
0 o 

V. c 
or 
o 

000 oooooot 
I   M (-  I« «    1141*       i 

111 I 111111 

j;?2222222|222J 

iliifij 

I 1 I 11 

WH 

OllOCOi i|u0 c 

4 4 4 4 4 4 14 4 

|llllll|l 

((6(16|(6 

7 7777l|777 

llll|3.M 

444444 U44 

IIIIIIS1II 

((((((((66 

7 7 7 7 7 7 7 7 7 7 

MMi MH 3 

33333 

4 4 4 

bbbb 

(66|6 

Mill 

12227 

3|333 

27 

'1 ü 0 0 0 Q 0 a 0 01 

111111 n 111 

22222 

IB 111! 
i. i.« 

b b b b i 

(6666 

77.)|77|77 

r )i 

* 5»in 1 nh 5 o '| n m Wi 9 3 9 
»11* t ,. -.iti * <■■■•<■  . 

Sill 3 

99 j99 ') 1 

44444 

bbbib 

(ISK 

7 7 7 7 7 

Mill 

31933 

22222 

33333 

44444 

iiiii 

I6((( 

7 7 7 7 7 

inn 

5 1999 

zy 
229   WRITE    (62,224)(CRUISE,ITMZNE,IYEAR(I),MONTII(I),IDAY(I),HR(I),XMIN(I 

1) ,XLAT(I) ,XLONG(I) .NAVFIXd) ,ICRMET(I) ,IFIX(I) ,I = 1,IWRITE) 

224   FORMAT   (A8,15,12,12,12,IXF2,F3,F8.4,F9.4,10X15,15,1 2,16X) 

Implies a decimal point 

- 
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MAGNETICS OUTPUT CARD 

| 

c 
in 

9 

0 
c 
c 
t. 

a 

oo oocc|i o üo ol:> o 

M l| M M I I I I 

l}777imi7271 

I l| M ! i 

(4 4 M4 t 

i i 5 5 5 i b 

i(i6|(6 

r|t?iil 

nni j< 

IIIIIIIMOU 

J J J i ] 

44144 

iii55 

mi n 

: og i 

i 11 

3|3J 

... 

4 < 

run 

;i 

3; 

4 4|4 »4(4 4 

I) 

GEi5 

I ; 

!lllM M 

o 
■c 
3 
4J 
•H 

TO 

■M; 

0 
K 
9 
4J 
■H 
tr 
c 
c 

0 1 0||00 b 000|3000|00(lC 90000 DO 

llI'M 

3 I 

G 8 i 

1 1 1 

I <e 

n 111 111 

J 3 3|3 3 313 3 3 3 3 3 3 313 3 i 3 

444444|;4 

55555555 

Sbüb(6ü|6 

44444444444 

I ISISIt II 

es t:: ee 

in,^4*> 

M| 1  I  M   M 

777771777 

I I I I M 

lltltl 

IIIIIJ 

4 44444 

5 5 5 ', 5 5 

G 6 G 6 6 i 

;I; 1 ; '   ■/ ■ > M /     ■;■ ■ / ; ; 

lll||t ainiilis !i 

S)!S1«flSllllll||||l 

I Jllli 

919999 

0000000 
M1 V s)   II  Ü 

IIIIIM 

1131313 

4444' :« 

5 5 5 5 5 5 5 

6(((((6 

mini 

1111111 

99999 59 

I I I M I I 

2222222 

1133331 

10 
O  (C 

•H E; 

o (3 
c c 

ic c 

+J a 
0 -H 

V*»v 

c 
C >i 
c ♦J 
«J -H 
s. r 

c 
H Ü 

3 C 
t-t- 
•H 
u: 
C 
c 

000 C 000 I 00 000 90 00 000000 

Mill I I M I Mill 

?I??B2;?B2222 

] 313331 3 333 

4 4 4 4 4 4 4 4I4 4 4 4 4 

lllllllllllll 

6GGt GG5i(l5|b 

J ? ) I ' ) I ? 

318 01 niiiiii 

■   iM*   I 

4444 4 44444 

j 5 5 5 5 5 5 5 5 

Plltl 

11111 

13111 

III 

71 ;|; 

mi) 

13:93 

GGiGS 

) J? 7 I 

1118) 

99999 

323  WRITE(62.318)    (CURISE.I , IYEAR(I) .MONTH(I) f1DAY(I) ,HR(I) ,XMIN(I 
1) ,XLAT(I) .XLONGd) ,NAVF1X (I) , ICRMKT (I) ,X«ltXWMTE) 

318   FORMAT    (A8,I5,I2,I2,I2,1XF2,F3,F8.4,F9.4,23X,I5,I5,5X) 

Implies a decimal point 
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Appendix D2 

r 
e 
e 
c 
c 

r 
r 
r 

SOURCE LANGUAGE LISTING 

PReoRAM GeeDATA 

PRIGRAHMER  HARILYN L, BU8PGETT    CODE 7817MLB 
NAVAL RESEARCH LABBRATeRY 
HASHINGTBNI p.C.   20379 

DIHENSIBN IYEAR(20)|MeMTH(20)»IDAY(20)'.HR(20).XMINif2g}'.XLAt(20')i 
lXLeNG(20}liriX(20).NAVrlx(20)ilDATE(3000),STlME(3OO0)iSTLAT(30Ö0). 
2STLeNG(3000).KEEPH7l24)|BHR(9).BHlN(9)'. IDP(5),ICRMeTl20)iZAVriX(20 
9)>lTM(l2)lIhG(12).7MIN(2o).SIDP(20) 
CAT*(ilT^(I),l«l,l2)«g.5,10.15.20,25,30.35.4C,45,5n,55) 
REAL IDEPTH 
REWIND 06 
REWIND 10 
IFLlGMTil 
ITMZNE'O 
ICNTBjD 
ICNTN«0 
1CTMAQ«0 

READ A PARAMETER CARD 

It!)  R£*Dt60,10)lceDE.MT,*LT, INPUT,IQUT,SHlPin 
1C   FQRM*T<l2,lX12,F5,3Mi:.3xl2,2X*8) 

inietotiitiiidi 
11 WRlTE(6l,l3) 
15  r0RMAT(lMO,23HDECK SET UP INCORRECTLY) 

STOP 
12 IF(4*IC3DE)11.14.14 
14   ICODEi-lCeCE 

GB T6 (100.200.300.400)| tCBOE 

PR6CESS THE NAVIGATION DATA CARDS 
e 
c 
r 
ICO  CRUISE'SHIPID 

IQPT'IOuT 
NeWRlT"MT 
IFCNBMRIT  )166,169|166 

166  CALL SKlPflLEdO) 
READ(10,110)CRUISE 
IF(E0F,10)167,166 

1«7  CALL BACKFtLE(lO) 
GB TO 120 

1*5  IF(I6PT)121.120.121 
121 IF(I0PT.2)122.12O,122 
122 wRlTE(6i«901) 
9C1  FeRHAT(lHi,i23HSHIP AND CRUlSE 

1 H0UR    MINUTE     LATITUDE 
2 FIX) 
WRITE(61I902) 

502     FSRMATdH   ,24HlDENT|FlCATlCiN 
1ER) 

120      IENDFL«0 
IwRITE«0 
NLREC«0 
NPREC^O 

24 

TIME    YEAR 
L8NGITUDE 

MSNtH 
FIX 

Z0NE',79x'.22HDESCRjPTi0N 

DAY 

MUMB 

MM« MK^M --- tfMMMBIM 
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IST9RE»! 

fi     READ  A  NAVlOATieN  CARD 
C 
ice 

ui 

1C2 
170 

1C3 

117 

104 

1C5 
1C7 

READtftO.lODISN.lY.^UBYiRNMR.RNMlN.lFN'.xLAp.XLÄMiXLeÖiXLeM.irUtTY 
reRMAT(l2,4XI2,lXI3|iXr2,F2,2Xl3.1XF2',F6.2,r4,r6,2',lXl2,S6X) 
FeRMAT<I2,4XI2.1XI3ilXF2,F2,I5,F3iF6i2'.F4,F6,2".lXl2) 
IF($*tSN)llil02|104 
lF(NeHRlT)160a70il6o 
IENDFL«! 
IF(IWRITE)190.150,1D3 
NLREC»NLREC*!WRITE 
NPREC«NpREC«l 
I6EGMWRITE*! 
Ce   117   KiiBEG,20 
lYEAR(K)tO 
KGNTHlKjiO 
IDAYlK)tO 
NRtlOll 
RNlNlNtald 
ZMlN(K)<0 
iMTfllltl.l 
XLeNG(K)tO.O 
IflKlRlal 
NAVrlX(K)«0 
lhRlTE«20 
G3 TO 140 
IYR«lY 
ICNTN^ICMTN*1 
IF (3001-ICNTN) 109,10^ 106 
wRlTE(6lll07) . . 
FQRMAT(lH<i,36HM0RE TMAN 3000 NAVIGATION DATA CARDS) 
STOP 

1 

C 
r 
r 

COMPUTE DAY AND M0NTH FROM JULIAN DATE 

1C«  CALL JULIANUYR.JUOY.IOIIN.LRYR) 
:   xL0D««xi.eD 

MlNuSi4000OOO000OOO0OCiB 
XLAM«ABsF(XL*«) 
XLeMiABsF(XL0M> 
KBYiXLAD.AND.MINUS 
lF(K0Y,EQi^INUS)27i2e 

27 C6HLAT«XLAD-XLAK/60|0 

GB TO 29 
28 COHLAT'XLAD ♦ XLAM/t0',0 
2?   KEYtXLOD.AN'D.MINUS 

IF(KEY,E0,HINUS)30.91 
30 C0HL0N»XLe0<XL0M/60|0 

G8   TO   164 
31 ClMUNMLID^IkM/Mll 
164     TIME«RNHR*RNMIN/60.0 

c 
r STERE JULIAN DAY, TlMEi LATITUDE AND LONGITUDE FOR EACH Fjx 

__ - i 
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BLODÜETT AND MASSINGILL 

ICATE{lsTe«E>«JUDY 
STlME(lSTeBE)=TlME 
STLAT(lsTenE)sC3MLAT 
STL9NG(lSTeRE)«CeML8N 
IST39E«1ST2RE»1 
iFlNlMKlT|&8t«i7liill 

STGRE iNreRMATioN rep NRJTING es TAPE 

171      URITE«IWRITE*1 
IYEAR(lwRlTE>«lYR 
H|»ITM|IHI»IT|»«|« 
ICAY(iWRtTI)«ID 
hRdWRlTEjsRKMR 
XMlN(lWRlTE)«RNMlK»lOiO 
2f lNn>.RlTE)tXMlMl*RlT6)/l0.0 
XLAT(lWRlTE)sCGMLAT 
XL3NQ(IwPITE):C0ML0N 
IflKCINKtTlMlflXTV 
\Avrlx< |willTi)«IfN 
IF(20.IwRITE)109.10V.10B 

1C9     MR£C»NLREC»20 
\PflEC«SpREC*l 

r 
r     hRlTE LOGICAL RECGRDS 6N TAPE 

14 0      «RlTEdOjllO) (CRUlSfe.iTMZNEi 1 YEAR ( 1 )» MSNlTH < I ). 1 DAY ( T» i MR ( I > i XM1 N( I 
D.XuATCI j.XLG.SSd), Jrjxd ),NAVriX(I)iI«l', IWRITE) 

110 f"eRMAT(Ae,I5.I2,I2,l2ilXr2,F3,r8.4,r9;4.      12,7X15,24K) 

iniCPT)lH,ll2,lll 
111 IF(1GPT-2)113,115,114 
116     fi^ATdH   ,2xA8(7xl>,7Xl2i7Xl2,7xl2,7xF2,.7xr4.i,6XFeT4',5Xr9.4.9xi2 

1.10x15) 
113 IF(NPR£C-l)601,600,60l 
6C0      xfllTE(6l,116)(CRUlSt.lTMZNeiIYEAP(l),M0NtH(l).iDAYir),MR|I),ZMlN(I 

1),XLAT(I )lXL0NG{I),|r{X(I ),NAVriX(I)iIal', 1WR1TE) 
30 TO 112 

6C1  IF(>'GD(r.PfiEC,3),NE.;) OB T9 600 
-RlTE(6il501) 
«RITE(6i,502) 
G£ T0 6:0 

114 IF(NPqEc-l)604,603.604 
6C3      hRlT£t6i,H6)<CRUISfc,lTMifNE, I YEAR (I ), MONT H (1 ), 1 DAY (I »i MR (I)» ZMl N (I 

D.XlAK I ),XLGNG(l),|FlX(I ) . NA VF I X ( 1 ) i I «l*. 1UR 1 TE ) 
G6   T0   ll5 

6C4      IF(«SD(\PREC,3),NE.;)   08   T0   603 
MRtTf(«iiSei) 
tall|Tl(«i«f02l 
GG   10   6o3 

115 AR1TE(62,110) (CRUISE,ITM7NE,1YEAR(1),M0NfH<1),iDAY( I\ ,HR|I) ,XMiN<1 
l^XLATm.XLGNGm.lrlxm.NAVriXCDilBl', IWRlTE) 

112 IURITE«0 
IF(lENDFL)l50,i08,l>C 

150     ENOFlLE   10 
G8   T9   160 

26 
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PPECESS   TME   BATHYMETRY   CAT*   CARDS 

2C0 
2C1 

241 
242 
5C4 

5C5 

240 

Dl   201  L»1.24 
KEEPMT<L)lO 
KKMTtl 
KEEPMKDiMT 
lEND^LiO 
IwRlTc'O 
IF1ELD«0 
IBLflEC«0 
IBPREC«O 
10PT«lOuT 
KNP'JTäINPLT 
1F(IOPT)241,240,241 
lF<lEPT-2)242,240,2«2 
WR1TE(61I504) 
r5RMAT(lWi,l33HSHlP AND C«UlSE 

1  MIN'uTE   LATITUDE   LeNftlTuDE 
2ECTED   MATTHEWS) 
wRlTE(6i,505) 
reR^ATClH (22HlDENTlrlCATl9N 

1     METERS      Z»Kfc) 
CQ 202 jililCNTN 
lMiriELD)203,205,203 

TIME   YEAR 
UNCQRRECTED 

MSNYH   DAY   HOUR 
UNCQRRECTED   C9RR 

ZeNEi65x.44HrAYHSMS METERS 

r 
C  READ 

2C5 

2C4 

A BATHYMETRY CARD 

lit 
2C9 
234 

235 

236 

2C8 
r2ce 

READ(60,204)ISN,JUDY.CBHR{l),BMIN(niIDP(I).I«i.5) 
reRMAT(l2#il.lX,5(FÜ.F4|lilXI4)) 
r£RMAT< I2i 1X1 3,5 dXf 2^9.1.1X14)) 
1F(1SN)206,207,207 
IF(lSN*6>209,206.20» 
1F( ISN*7)11,234,11 
lEND^U»! 
IF(U«ITE)232,232,2^5 
lli,MCa|lkMiC«tNR|Tl 
IBPREC«IBPREC*I 

IBEG'IWRITE«! 

DG 236 KaIBE6i20 
1YEAR(K)B0 
MCNTMtKjiO 
ICAY(K)=0 
HR(K>llO 
XMlN<K)sO 
XUAT(K)sO 
XL0NG(K)iO 
NAVFIX(K>|0 
ICRMET(K)|0 
SlDP<K)s0 
iFtXdOsO 
1WRITE»20 
GQ   T3   223 
MT«JUDY 
MT«BHR(1) 
CO  210  L«1.24 
IF(KEEPMT(L))211,211.218 

27 
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BLODGETT AND MASSINÜILL 

212      IMKEcPMTa)-MT)2lO|205|2iO 
210 CSMTlNUE 
211 KtEPMT(L)§MT 

KKMT«U 
GS T9 205 

2C7  ICNTB»ICNTB«! 
:     VIDY«ISN»10 ♦ JUDY 

1FIELD«1 

C^PUTE DAY *ND M0NTH TptM jULl*N DATE 

CALL JULlA\<IYR,JüDY.lO|lM,LPY«) 

DE AND LBNlilTUDE AT THE TIME OF MEA9UREMEMT 

u ci  I w cor 

TN3»STIME(J) 
TNA.STIMEU-1) 
TCX.TIME 
XNA«STL(3N3(J-l) 
YNA«STLAT{j-l) 
XNBSSTLQNGU) 
YNB»STLAT(J> 
CALL PR0Pe«(TNA#TN9|TeX|XNA,YNA,XNB, 

»pure nppTy rnpspriißM iCrSsniNn Tfl T 

YNB.XC'.YD) 

ClfPUTE DEPTH CGRaECTlÖN AfCBRDINO T0 THE MATTHEWS Z0»JE NUMBER 

2!)      IFdNPUT.1)219.219,2lb 
218 IDEPTH»lDP(iriELD)/i.t>29e 

G6   T0   220 
219 ICEpTM»lDP(iriELD> 
220 CALL   MTc0R(lD6PTH#MT.K9RrAT,K0RMETiMETUNCiMTDC) 

lMRlTf«|MlllTf*l 
c 
r  STGRE 
r 

INFERMATIflN FER WRITING QN TAPE 

IYEAR(IwRITE)=IYR 
MeNTH{IwRlTE)«lM 
IDAY(IWR1TE)IID 

HR(IHHlTE)nBHR(IFIEtO) 
XMlN(lWRlTE).bMIN{IflfcLO)»lO.O 
XLAT(lWRlTE)sYO 
XL0NG(IwRITE)>XD 
NAVFIX(IWRITE)«ICEPTH«10. 
ICRMET(IWRITE)«K0RMtT 
IFIX{IWRITE)»MT 
IF(INPUT-1)274,274,27? 

■ -■ MHMMMMHWI . 
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275     SIOP(lWRlTE)«IDP(irjELD) 
G6   TS   276 

274     SIDP(lWR|TE)tinP(irlEUD)«1.82es 
27«     ir(20.IwriTE)222.222.ü21 
222     IäLREC«lBLPEC*20 

IBPREC'lBPREOl 
r 
f.     hRlTE   LSQICAL   RECORDS   UN   TAPt 

22 3     «RlTE(l0i224)(CRuIS6.irMZNE,lYEAR(I ) • Mf)NTh( 1). t D*Y { T» iMR( I), XM1N< I 
l)iXLAT(I),XLCNG(I),NAVrlx(I),ICRMET(I)', iriX(I)', I«I.IWR1TE> 

22 4     r6RMAT(AaiIi,lt(tt*ltltl',t«fltri(4«ft;4({0Klf*t9ilt«{*VI 
1MI0PT)225,226,22' 

6C7     KRlTE(6ii22e)(CRUISt,lTM2Nk:llYEAR(l ) »KSNTH (I >. !DAY ill > ,MR( 1), ZMl N( 1 
l).XLAT(l),XLQNG(l),jAVrixtI),SlDP(I)ilCRMET(l),iriy(J)'. I«l.IwaiTS) 

25 8     riRNATflM   ,2XA8 l5xl> .>Xl2»5Xl2 .5Xl2,9xr2,,5XF4 .i ,4xr6.4,3Xr9 .4 ,5xr6 
i.i.axre.i,7xib.9xi2) 
G9 T0 226 

225  CG 230 IM,20 
ZMN( I )=Xf IN( I )/lC.O 

230 lAVrtxCtlfNAVFtXCll/ttf 
1F(IEPT.2)227,229,2*1 

227  IF( I9PPEC.1)605,607|609 
6C5  IflMtOtltMfCdl.Nlili 60 TO 637 

v.RlTE(6il504) 
«R|TE(6l,505) 
GS TS 6ü7 

231 lF(iaPt'EC.l)6C9,608|609 
6C»      ir(MG0nePREC,3).ME|l}   fiß   TS  608 

wRlTE|6il504) 
kR|TE{6l,505) 
GS TS 608 ... 

6C8  k.RlTE(6il228) ( CRU1S6 . ITW2NE . 1 YEA^( 1), M0NTK« 1). IDAYj I) .MR^ I» »ZMlNd 
l),XLAT<I),XLe\G(l),iAVrJx(l).Sli>P(I)iIf:RM£T(l>'. iriX(!).I«l,IWRITE) 

22 9  >.RlTE(62ii24)(CRulSk.lTMZNE.IYEAR<I)iMeNTH(n.lDAY(r)iMR(I)iXMlN(I 
l),XLAT(l),XL0NG(l).NAVriX(I).ICRMET(I)',iriX<I)', I'l'.IwRiTl) 

22«      IWRITE«0 
IF(IENDFL>232,221.232 

232 ENDFILE   13 
GE   T0   160 

221      IFIELDMFIELD«! 
IF(IFIELO»6;2&3,205|209 

2C2     CENTINUE 
«filTE{6i#233) 

233 FeR«iAT{iH0,44HUNAeL"'   Tfl 
STBP 

INTERP9LATE   LATITUDE   AND   LflNOlTUDE) 

C 
C  PRGCESS THE MAGNETICS tlATA CARDS 

300  ^«1 
iePT«i0uT 
lENDFL'O 
I^PITE'O 

fPRECiO 
IFIELD>0 

29 
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BLODGETT AND MASSINGILi. 

IF(iePT)341l340,3<ll 
341 1F<I0PT.2)342,340,3«2 
342 "RlTE{6i,507) 
5C7     fr6RM*T(iHi,129HSHlP  AND  CHUlSE TIME YEAR MewTH DAY 

SüA^HAGNEncI6 L*T,TUDfc LeNGlTUDE TBTAL   MAGNETIC RISIO 

wR!rE(6i(50e) 
5C8   .ülüili1!!   'ZSMIDENTIFICATISN Z9NE'.73X,29HIigTEN8lfY 1 

IN i CNSJ TYI 
340     D0   301   Jtl.lCNTN 

IF(iriELD)303,302,303 

t     READ A HAONETICS CARD 

r 3C2 "»0IM«l«4|JUBY.CWlMif|>flllW|l|f|},RNf|e)||tUi.T|||f|||t(|)'l 

^3C4 FeRKAT(13,6(3F2,I4,l5)/6(3r2,l4,I5)) 
C IFtEQF,06)305,306 
C3C5 IFLlGrtTrlFLIGhT ♦! 
'" IF(irLlGHT-13)302,302i325 
3C2 RE»D<60,304)ISN,JUDY.RHMR (IMG(I».Ulji«) 
ic4   r6»MAT(i2,i3,ixri,u<W|fn 

IF<ISN)J05,306,306 
3C5      IF(ISN»8)ll,325,ll 
325 IF.NDru«! 

IF(IWRlTE)324,324,326 
326 ^tRECfMLfiEOlWRITE 

KMlCiNMIC*! 
IBEG«IWR|TE*1 
Lii   327   K»IBEG,20 
IYEAR(K)aO 
MeNTHlK)»0 
ICAY(K)sO 
XLAT(K)«0 
XLQNG(X)aO 
^R(K)»0 
XHtNlKlal 
ZMlN(K)rO 
NAVFlX(K)aO 

327 ICRMET<K)P0 

URITE«20 
G0   T0   3l7 

3C6  ICTMAQiiCTMAG*! 
IFIELD'1 

C 
r     CflKPOTE DAY AND MONTH FROM JULIAN DATE 
C 

r 
CALL JULlAN(lYR,JUDy,lD|lM,LPYR) 

r     INTERPOLATE LATITUDE AND LONGITUDE AT THE T!ME 6F MEASUfitMENT 

3C3  TM«ITM{IFIELD) 
TIME'RMHR^TM/öO.O 

f:303  TMtRMMlN(IFIELD) ♦ RMfcEC (IFIELO )/60. 0 
C     TIME«RMHR(IF1ELD) ♦ T«/*Oi0 
C    IF(irLlGHT.2>700.700,70l 

30 
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0700 

'"7C1 

3!0 
3C7 
3C9 
3lP 

306 

r 
r 
r 

AtTtiZOO. 
GS   Tfi   702 
*LTiULT(iriELD)«100 
lF<lHG<iriELC))350.3l>.i50 
IF(lDATE(w)-JUCY)30l.>5fl7.iO« 
IF(TlME.UE.STIME<J)Jci09|30l 
IF(TIME-STIME(J))30».910.306 
XD'STLSNGCJ) 
YD'STLAK,,) 
Go   T0   330 
TNBIS'IME'J) 
TNA«SYIME(J-1) 
Tfilst|H| 
x^A»STLS^!0(J-l) 
YNA,STLAT(J.l) 
XNB«STL9^G(J) 
YNBsSTLATU) „ .    . 
CALL   P^GPSRlTNA.TNBiTUXiXNA.YNA.XNB.YNB.XD.YD) 

CALCULATE   RESIDUAL  MAfiNkTjC   INTEMSPY 

CALL   SPHEBE(xD.YD,QLeN.5l>T) 
ZYRilY« 
1F(LPYR-2)311,329,3H 

LEAP«366 
G6   TS   3l2 
LEAP«365 
uATE'l'OO, 
ITYPEBI 
IF<ALT)31«I313,314 

313     ALTsl.O 
31*     3LT«,304e   •   ALT/1006. .   . 

CALL   lGRF(DATc.lTYPit.ULT.6LAT,0L^NiXVlYV.ZV,TV) 

ITV«TV 
:v1P.lMG(IFIELD)-ITV 
STALTIALT 

330 

329 

311 
312 ZYR   ♦   (FL8ATF(JUDY)/FLeATr(LEAP)) 

c 
C 

ST6RE   INFORMATION   FOR   HRlTlNÖ  ON   TAPE 

|MtlTf«|Wft|TI*t 
IYEAR(IwRITE>slYR 
HeNTH(IwRITE)«lM 
1DAY(IKRITE)SID 

XLAT(IWRlTE)rYD 
XL0r>iG(IwRITE)»XD 
HR( IWSlTE)sRKnR 
XMlN(lWRlTE)!lTM(IFlELn)»10 
ZMlN(lWRlTE)5lTM(lFlELD) 
NAVFlX(lWRlTE)»lMG(lrlELD) 
ICR^ET« IWR1TE)«NDP 
lF(20»ligRITE)316.31*.3l> 

316     MLRfiC*MLREC*20 
MPREC«MPREC»1 

C  hRlTE 
r 

LOGICAL RECORDS 8N TAPE 

31 
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HR(t).XMlN( 

322 
61} 

Mft|Tl|«i|907) 
-RlTE(6i,50e) 
Ge T3 6l0 
IF{KPREC»1) 613,612|6;3 
iF(MeD(MPREc.3).NE.;) oe Ta 6: 
XRITECÖI.SO?) 
MRlTlC*l«IOIl 

f.     WRITE 0ÜT ACCUMULATED ÜAlA 

<C0  "RlTE(6i,5lO) 
510  TGRMATdHB) 

«Ri:E(6i,401)CRUISE 
4C1  rt«H*TflKl,35HSHIP AND CRUISE IDENTIFICATISN 

IF(NewRlT)l73,172,173 
172 MlllTi(fl|403) 
4C3     FMMATdNOtlSNNAVlBATltN  DATA) 

WRlTE(6i,404)ICNTN 
4C4     reRMAT.iH0.34HNUfBEH   BF   NAvlGATlQN 

wRlTE(6i#405)NLREC 
4C5     f■6RMAT(lH0.44MNUMBEK,   BF   LÖQICAL   REC0RDS 
173 IF(NE„RIT.1)174,1741175 
174 WfilTE(6i,407) 
4C7     feRMATdHO.lSHBATHYMFTKY  DATA) 

IF(KNPUT»1)408,406,<»0» 
4ce     URlTf|*ii410) 
410     FeRMAT(lH0,39HDEPTH   DATA   GlyEN   IN   UNCQRRECTED   FATHftMS) 

GG   TO   4il 
4C9     k<RlTE(6ll4l2) 
412     feRMAT(lH0,3eHDEPTH  DATA   GIVEN   IN   UNCQRRfCTED  METERS^ 

• Aa') 

CARDS READ ■ .U) 

WRITTEN ON TÄPB ■ ■.14///) 

32 
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^11     WRITE(61,413) (KEEPMTcKjfK^l.KKHT) 
413 r£BM*T(lH0,35HMATTWtwi   J0NES  PASSED 

kR!TE(6l,414)lCNrB 
414 rjRh'AT(lM0.34HM'MBEH   fcr 

wRlTE(6i,4l5)lBLnEC 
415 Fe,'r'AT(1ho,36hNUM9ER  6r 
175 IF(VENRIT,1)176,I77|l76 
176 -RlTE<6i,4l7) 
417 FeR«AT(iH0,14HMAGNETlCS 

r.RlTE(6i,4ie)STALT 
418 'S''^*T(IHO#43H'-,EIGWT   lM 

hRlTE(6l,4l9)ICT^AG 
4i9     fiRiiA:(iHo,33HNU^BER   Br 

wRlTE(6ll420)HLREC 
420  reRMAT(lH0,36MNUMBER $? 
177 ENDFlLE 10 

REWIND 10 
STOP 
END 

THROUGH WERE ,34l4) 

BATHYMETRY CARDS READ ■ 

L6GICAL RECQRDS WRITTEN 

itfl 

■ ", l6///> 

DATA) 

FfcET A90VE 9" BELGW SEA 

MAGNETICS CARDS READ « 

LßGlCAL RECG':S 

LEVEL is .rj) 

ii?) 

WRITTEN ■ ',Ii2> 

33 
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BLODGETT »ND i»iASSINGILL 

5.4DS   GcEPATA 

^RffCPA^ LENGTH 
CNTRv PElNTS    GEGCATA 
CXTE^NAU SYMBOLS 

Cä:=NTRY 

CecSTEPS 
C1C1C100 
C80LMCT. 
SKIPriLE 
B*C«<riLE 
JULIAN 
PRGPO« 
MTCGR 
SPHERE 
!GRr 
XKGLT 
C8OirE0F 
EFT. 
REw, 
TSH. 
STH. 
CNSINQL, 

00625 SYMBOLS 

ifi767 

IDEMT CEODATA 

34 
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• 0, 

■ l 

31. 59i tti 120, 151, iei, 212. 843, 

ti 3« 4; 9'. 6. 7*. 0. 97 io'. 11» 12) 

SUfMyT|k| JULIAN ||V|J||0V(|B*|N(L^Y*I 
:\VEfiTS JULIAN S*TE INT9 ÜAV. -GNTH, YEA« TSR iNK0TAfl«N IM SCEAMS 
IT « YEAR, JtCY ■ JULl*N &*Y. 10 » CAlENHER CAV, IM . CALENDER MAN 
£HPLI«ENTS 6F SQB rfcrtK' - CBDE 8174 • I? N0V 1971 
-eOiriED BY LE3N U* LI^JFRE - Ce5E 8178 • 17 NgV 197i 

Cl^'E^SIS^ JJ(13), AA<i2) 
TYPE IMEGER AA 
CATA llJJ(t). 1 • 1| 13) 

1273, 304, 334, 365) 
DATA !UA(I), I > 1, 12) 
LL»It 
hnjUDY 
ir (LL.LT.O) GQ TS in 
IF (LL,E:(0) G0 re x 
lf   (^SDcLLi4).EQ.O) Gfa T3 4 

1 IF (^M,LE,0.3R.MM,ST.O6?) 08 TB 4 
2 C0 3 K«2,13 

IF (^M.LE.JJU)) GS TB i 
3 ceSTl\UE 
4 ipy^tz 

IF |M*(LlaO.CII.HI*«fT.}«l) G0 Tfl 10 
IF (>'

U
,LE159) G0 T9 2 

lf   (^M.EO.ÖO) G0 T9 5 
«• «• ■ v M , l 

Sl T3 2 
9 n»29 

Kl3 
Gc T

K; 7 
6 I1«UM.JJ(K-1) 

IF (LL.EO.O) G0 T0 tt 
IF |K|9(U»4}.Ni.|l Gö JE 8 
IF iH3D(LL,4>,EQ.0.AN0.MM,LE.59) 00 T0 8 
NMMUi 

7 IF (LL.GE.IO) 00 T9 8 
8 IC>II 

if.sAACK-l) 
0 RETuRN 

10 PRINT 11, LL.MM 
G0 T0 9 

11 F£RMAT (IX.»YEAR • ».^llX.»JULIAN D^Y t 
END 

• •IS*iX<«ftlli   8AD  DATES») 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
19 
16 
17 
18 
19 
20 
21 
22 
23 
24 
29 
26 
27 
28 
29 
10 
31 
32 
33 
34 
39 
36 
37 
38 
39 
40 
41 
42 
43. 

35 
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9.4DS .LLIAN 

FNTflY P6INTS    JULMN 
FXTERNAU SVHB0LS 

ThEND, 
C8C:ICT, 

STH. 

ONSINGL. 
00116 SYMB0US 

OOSOX 
00053 

IDENT ^JLiAN 

mm mamt^^^mm 
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ScS99uTlNE   PRCPeR   (TMA.TNlt.TDX.X^A.YNA.x^B.YMB'.XDtVD) 
SCPUTES THE X-Y cesHri^ATts ra» PLSTTING BATHYMETRY 
PRSGBA^ER   ■   LE8N  LA   LU-itPE   -   C9DE  6l74   •   1'   DEC   1971 

PERI6D"TMB-TNA 
C6LT«T0X»TNA 
RATieiDELT/PERlBD 
CELXMNB'XNA 
CELY-YNB-YKA 
xC«SELX«RATle*XNA 
YD«CELT«RATI8*YNA 
RETURN 
END 

M 

N 
M 
H 
M 
H 
M 
H 
H 
H 
M 

H 
H 
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BLODGETT AND MASSINGILL 

'.4DS FRnPGR 

"RfGRA.M   LENGTH 
CNTRY  P0INTS        PRGPGR 
ETERNAL   SYMBOLS 

00C54   SYMBOLS0600101' 

00140 
ooooJ 

I0ENT    PRGPSR 

38 

■ 
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SLERSuTlNE   SPHERE(OWGN.ÖLAT,GL9N,GLAT) 

1F<DL^^)10.20,20 
1C        GL0N«DL0N 

G6 T0 30 
2C   GlGN»360, ♦ DL0N 
3C   GLAT«90. «DLAT 

RETURN 
END 

39 
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BLODGETT AND MASSINGILL 

5,4DS SPHESE 

oarf.oiMid.rT. IOEigT     SPHERE •MGöRAM LENGTH Onlo2 
eNTfiy PQIMS    SPHERE    OOOoi 
EXTERNAL SVHBQLS 

C8CD1CT, 
C0033 SYMBOLS 

40 
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SUBROUTINE MTCGR (Il)E»»,MT|KCDF .KCDM, METuNC'.MTDC ) 

JAN lOi 1972 

MEDiriED FOR CDC 3800 OY UE0N LA LUHlERE - CODE 8174 - 20 MAR 1972 

SUBTGUTINE MTC^RUPö)'! MATTHEWS TABLE C0RRECTIBN 
VERSICN KHERE CrbfFlClENTS ENTERED AT RUN TIMB 

ALCULATES CQRhECTED CfcPTH IN METERS WHEN GIVEN 
MATThEWJ TABLE CtEFfJCIENTS AND UNCflRRECTsO 
OEPTh IN FATHOMSI 

C3PIE0 FROM WH0I PRÖGHAH FP)R IBM 1130 

INPUT, 
IDEP 
MT ■ 

OUTPUT, 
KCDF 
KCDM 
MTDC 

INTERNAL 
NUDF 
WUDF 
WUOM 
wCaR 

• UNCBRRECTtn nfePTH IN FATHfiMS 
MATTHEWS TABLE CoEFFICIENTd . 52) 

■ CGRRECTEC DEPTH IN FATHQMS 
■ CQRRECTfer DEPTH IN METERS 
• MATHEWS TAqfcE DEPTH CORRECTI9N 

WATER DEPTH U^.CIRRECTED FATHQMS 
WATER DEPTH üNtgRRECTED FAjHaMS 
WATER DE^TH UNC3RRECTED METERS 
CGRRECTIÖK IN METERS 

(METERS) 

SETTING MATTHEWS TAOLE COEFFICIENTS SUPPLIED BY C, GANTAR 
DIMENSION MTN(52)lAMT(52)jRMT(52),CMT(52).DMT(52)iEMT(92).rMT(92) 

REAL IDEP 
CATA (MTNil,?.3,4,5,6,7,8,9,10.11,12,13.1'»,15,16,17,^8,19.20.21,22 

1.23,24l25,26,2
7,2e.89l^0.3i,32.33,34,35,36.37.38,39,40,4i»

42.4 3,44 
2,45,46,47,48,49,50,?r,52) 
:ATA {AM?*- 

12, 

.05. .21,, I'.P^,. 35, .43,. 12".-^21.. 76... l9>. 07,1.29, ,34 
,39,:.ie,i.25,-,il,.i|i4,-,31', I43.-.29'.-.0A,-.110.-.08.-.2 

2 3,,06,1.14,-. jS,12.t.>ft|.J4,.59,i.l5,.58'. .01,.59,2;49,.97,3.93.1.V 
36,•.15,.05,.06,.42,«.05|,03,-.41,-,l9;..oi,.07) 
DATA (B>iTi-.01683,-lrü?47,.oc6fl85,,OOC632,.Cl57l9,,OÖ4?69,.013881, 

1.025565,,0307a9,.02314"? |.031673..03649J,.031972,,04978«,.032253,.0 
240042,,037533,.04 35 <li.0'»653l,.0 34 097,:0i9 659,.025 n93,.012063,.005 
39i3,., 000139.-. CC637<>.; 00594, ■..012026'. .^0l93l7,», 011231, .034if)3, . 
4337121,.C37874,.035 <<■, .031429,,037672,.0430 38, . 039=J, . 0?57 75, .0 358 3 
53,,o2i00l,.01ö6,. 0219 06 ,.013118,.001109,.'044699,.0?651,.0280 06,. 03 
65524, ,03841,.049807,.000R32) 
CATA (CMTi.l3ü''95,-,CÜfl05>,-.033416, , 030785 ,«. 169795 , , 049419 ,-. 059 

1931, ».1565 7 9,-. 14 l2bf, . 00079 ,-. 101806',-. 121871',-, 040565 ,-. 233986. . 
2011266,-,363995,-,227b3B.-.2 39633,-.38 3832,-.24561', .4044804,.,?165 
309,-,014753,-.00920^.102:746,.062109,TioilOl,.11849,.19388?,.06327 
46,..2555 C8,•.174712 i-iii'6492.-.149662,-.141422,-.I78i2,-.21 04 77,-. 
5103453,-, 0 92937,-, 142494,-. 04 74i... 02271',-. 1178 7 3,-.039335, .023648 
6,-, 27l7o5,-. 0 41812,, 0 48156.-.099269,-7 097981,.0 012764,161899) 
CATA { DMT»-, 04 0587, ,r 17161... 004 71, .012525', . 119271, ., 01599? , .04609 

14,, 083656,. 05727,.. 0i941., 036137,. 039775'.: 004688,, 083487,-.030352, 
2.207727,,l02774,.09>i39|.187ie9,.l23539,.02245', .119429', .008118.. 02 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3u 
31 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
59 

41 
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BLODGETT AND MASSINGILL 

C 

r 

34232i.O 
4C64336i 
59.,0183 
«70316,, 

DATA   (E 

256,-.47 
3.015918 
4..2i49? 
52.••041 
642746,. 

CATA (F 
1/9|.109 
2216,,40 
3.,03591 
47#,o496 
5.140729 
6-,00155 

NZERGvO 

1811,-.01 
.081801, , 
48, .00924 
097868,-, 
MT».09239 
94,-.0757 
0139,-.16 
,•,046104 
2,••08685 
35l,-.186 
.983392. . 
MT4-,072l 
779,.0388 
3122,.100 
3, ,040884 
8,,094743 
,,003867, 
.,149654, 

3315. 
05631 
. .060 
00046 
4,.04 
75.10 
6560, 
.-.04 
.-.13 
534|. 
00015 
71.«. 
23.■. 
73.|0 
...01 
..0*8 
-.004 
.23>2 

•.020412,•. 
«•fOMtSli. 
13|,023799, 
4,».162078) 
bo?5.,12713 
»1004,.,035 
•.137278,-. 
»777,.02498 
ei37,.,o79i 
1014159, .00 
>.»,170839, 
198148,-.23 
075341,.on 
749o3,,2677 
4l77|.1022l 
ÖS5.,039534 
373,5058355 
y4|-i623286 

030545',. 

067,,083 
.007413, 

8,..0226 
675,.704 
366057',. 
8. ,03705 
96,-.075 
1108.-To 
-.2527'.. 
102,,012 
294, ,011 
98,.1692 
02.-,049 
..050998 
•.010515 
.-2.0032 

.061797..,001826,.121471,. 
68 4,.02 0131,1037683,.09235 
.10309?,.167909,.034016,.0 

«.•.2 
0077, 
.2356 
8, .06 
£••-. 
9774, 
'^4145 
058, . 
287,. 
77', .0 
831.. 
',■,089 
'.TOOO 
05) 

49166", ,0 
.023167; 
9i..,029 
2662lllJ 
09377,-. 
-.02566? 
,.9P339? 
190978.• 
.027333', 
21495,.1 
.06729,: 
176,..QS 
162.,067 

6979...0 
-.115908 
841.-;23 
0089,.00 
136212,. 
...00471 
) 
,076795, 
,062495, 
6502.•.0 
001066, . 
2952,,01 
775',2.00 

87349 
. .107 
2983. 
1486. 
01265 
7.-.I 

.0646 
-,096 
28903 
14100 
7001. 
3209. 

NUDr»lD£P 
IF (NuDD 3,9.1 

1 IF (52.MT) 4.2.2 

wODr«lDEP 
v.lD,1«wUDr»l.e288 
wCOR»AMT(HT)*BMT(MT).hUOM»CMT<MT)»l.E.04«(WUDMM2)«DMTiMt)«l.E.07« 

l(WUDH».3)*EMT(MT)»l,Efll*(WUDM«»4)*rMT(MT)»l,E.15«(WL)0M*«5) 
«CDM»WUDM*WCQR 

KCDM«HCDH»0.5 
^TDC"WC3R*0,5 
KCDF»(WCDf«0.5468l)»0I9 
''ETu^C'WUCM 
RETURN 

PRINT 
GS T0 

4 PRINT 7 
ERRCR ExIT 

9 KCDM»N2ER8 
MTDC'NZERe 
KCDP-NZERe 
RETURN 

6 PERMAr (IX,«DEPTH RfcAÜ IS NEGATIVE») 
7 FORMAT (IX.tMATTHEWb ZSNE NUMBER IS QREATER THAN 5»»\ 

END 

5 
5 
5 
9 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 

8 
8 
6 
8 
8 
8 
6 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

J 10 
J 10 
J 10 
J 10 
J 10 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
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NRL REPORT 7861 

5,4DS    KTC-R 

IDENT     MTCBR 
sRfGRA^ LENGTH 
"NThy PBlNTS   ^TCER 
cXTtRNAt SYMB3LS 

onioioo 
THEND, 
BIODICT, 
STH. 

00074 SYMB0I.S 

0l0lt> 
00577 

43 
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BLODGETT AND MASSINGILL 

SUBROUTINE   lGRr(DAT6.1TrPE,ALT(C«)LAT.EL0NQ.X.Y,Z,T) 
■GENP        IGT 

JS1'0700 

- 

r 

r 
r 

e 

r 
5 
- 

r 

TMIS SUBRSUTINE CQMPUTbS 
AMC PSSlTlQN TRGM THE iP 
INTERNATIONAL GEGMAGNETI 
CATA DATE • REQUIRED fcp 

ITYPE • 1 lf GEPDE 
1TYPE ■ 2 IF GEOCtr; 

ALT ■ HEIGHT ABÖV 
ALT ■ RADIAL D1ST 

COLAT > CGLATITUDE 
EL0NG ■ EAST LONGlT 

eiJTPUT  X x NORTH CCKPÖM 
Y » EAST CQMPGiNE 
2 = VERTICAL CÖ^ 

T = TOTAL MAGNET 
N.B. THE CGORDINATE SYöT 

SPECIFIEC BY ITYPfe 
CIMENSIG^ P(44)l0(4 

THE S.M.COcrFIEIEVTS ARE 
ALTERNATIVELY, TME CSCFI 
THE FORM . ACH(i) ■ «303 
6R THE CQErFIClENTS MAY 
AVAILABLE T0 THE SUBROUT 

SET INITIAL VALUES 

VALU 
HPRIC 
C «EF 
i-- 1 
TIC C 
TRlc 
I MEA 
ANCF 
IN DE 
UDE 1 
kNT ö 
NT PF 
PPNEN 

IC Fö 
bH Fü 

FS Pp 

AL HA 
ERENC 
N YEA 
03RDI 
COORD 
N SEA 
FROM 
SREES 
N DEO 
F MAO 
MAGN 

T OF 

RCE I 
R XiY 

X.Y.Z A 
RM0NIC C 
E FIELD 
RS AND D 
NATES AR 
INATES A 
LEVEL | 

CENTRE E 
(0.0 TO 

REES (0. 
NETIC Fß 
ETic FOR 
MAGNETIC 

(Mil 
N GAMMAS 
AND Z i 

NO T FOR A QlvEN EPOC^ 
OEFFICIENTS OF THI 

ECIMALS OF A YEAR", A.O, 
| BEING USED 
RE BEING USPD 
N KILOMFTERS 
F EARTH IN KILOMETERS 
ieo.O) 

0 TO 360.0) 
RCE IN GAMMAS 
CF IN GAMMA« 
FERCE IN GiHMAS 
TIVE DOWNWARDS) 

S THE SAME AS THAT 

4)iCL(S)iSL(e),AGH(ftO).PGH(80) 
SUPPLIED BY THE FGLLPWlNr, DATA STATEMENTS 

CIChTS MAY BE SUPPLIED BY STATEMENTS OF 
*<*'!      AGH(2) s -2123; ETC 
bE RbAD IN THE MASTER PROGRAM AND MADE 
JNE bY A COMMON STATEMENT 

:ATA ( 
Ali«?,, 
••ato»i 
C-löi,, 
c-10.,. 
El3,,»l 
F221,12 
CATA ( 

A4.2,0. 
Bl.9,1. 
C-0,4il 
C-0,5,0 
E0.0,*0 
T«DATb 
RIALT 

GNESCE 

SLAT8C 
CLAT»S 
ENESEL 
CL(t)= 
Sk(lM 
X»0.0 
YsO.O 
z«o.o 
CD«1,0 
SC«0,0 

A3H a - 
•2036., 
•392. ,9 
•107, ,- 
ll2.,-l 
«.•«2.. 
1 , »3 . i 6 
CGH a 1 
7.0.7,- 
1.2.3,2 
.9,2,0. 
.4,0.3, 
,3,0.0. 
•1965.0 

30339. i-2123,. 5758.,-1654:, 2994...2 r 06,'.1,567,, 130., 
-403,,;2b9t.242.,843,,-l76 ' 958..fl05,,,149.,49?., 
. ,256,1-265, »-223,, 357., 16,, 246,, 125,",. ?6.,. 123., 
5l.,77,,4?;,60,,-14.,4,,106,.-229,,681,3,,-321,-4,, 
3.,7i,|-t>4ir,-57.,0,,-27,7i2., -8 . ,-25, ,9, ,-9. .23 ,. 
-l7,,l0.i9f,J,,-3,,-l3,,-i2;,5,,-4,,.i77,7.',4:,-5., 
..-16.) 
5.3.e.7,»2i3»-24.4,0,3,»li.8,.1.6',-16,7^0.2',-10.8. 
3.8.-7,7i-C.7,o.2.-0.1,-3To'. 1.6«-0.1i?,9,.2.l'.-4,2, 
.9,l,7|0'|6|.2.4.0.0.0,8ill3'. -0.3,-0,1', •fi,3,-0:9.1.1, 
-0,4,-l.l,"0|4,o.l,-0.2i0:9'.-O-S.-O^1, •|,l«»0r7,0.3. 
0 . 2. 0 . ü. Ü . « . "0 .2, 0.2, -0 ,6'. 013'. 0 . l'. 0. 4", 0, l'. 0 .6. •O. 2, 
•0.2,-0.1,»013,0,3,-0,41-0,3,»0,3,-0,5,«0,3) 

LAT.O.0174533 
OSCSNS) 
iN(e\E) 
ONGaO,0174533 
C0£(0NE) 
SIN(ONE) 

JSI: 
JSI: 
JSI: 
JSI: 
JSI: 
Jsi: 
JSI: 
JSI: 
JSI; 
JSI: 
JSI; 
JSI: 
JSI: 
JSI: 
JSI: 
JSI; 
JSI: 
JSI: 
JSI: 
JSI: 
JSI: 
JSI: 
JSI: 
JSI: 
JSI: 
JSI: 
JSI: 
Jtl' 
JSI: 
JSI: 
JSI: 
JSI: 
JSI: 

JSI: 
JSI: 
JSI: 
JSI: 
JSI: 
JSI: 
JSI: 
JSI: 
JSI: 
JSI; 
Jtli 
JSI: 
Jtl' 
JSI: 
Jii: 
JSI: 
JSI: 
JSI: 
JSI: 

0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 
2500 
2600 
2700 
2800 
2900 
3000 
3100 
3200 
3300 
3400 
3600 
3700 
3800 
3900 
4000 
4100 

4200 
4300 
4400 
4500 
4600 
4700 
7900 
8000 
8100 
8200 
8300 
8400 
9500 
S600 
8700 
8800 
8900 
9000 
9100 

44 
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NRL REPORT 7861 

GQ T3 tilth ITYPE 

C^NvERSiSN TROM GEßDETjC TB QE0CENTRIC COORDINATES 

1 »2«406eo925, 
ä2t40408&85, 
ENES*2«CL*T»CLAT 

TW0sB2«SL*T«SLAT 
THMEftlNiATHfl 
FSUR»SQ«T(ThRtE) 

R»S;RT(ALTMALT«2,o»rBUH)»(A2»HNE*B2«TW9)/THPEK) 
CC»(AuUF£tR)/R 
SC«(A2-B2)/reuR«SLAT»CL*T/R 
3NEaSLAT 
SLAT»SLAT«CD-CLAT«SO 
CLAT«CLAT«CD*eNE«SD 

2 

it 
RATl0id37l.2/R 

KPUTATlflN er SCHMIDT OÜASI-N0PMAL CQErFiclENTS P   AND X(IQ') 

P(l)»2,0«SLAT 
P(2)»2,0»CLAT 
P<3)»415«SLAT«SLAT-l.> 
P«<>»5,l961524«CLAT»StAT 
Q(1)«-CLAT 
0(2)«SLAT 

COji-S.OiCLAT-SLAT 
0 (4 )■!, 732 0508* (SLAT.SLAT'CLAT.Ci.AT) 
CS   15   Krli44 
IF(N'«H) 3,4,4 
M«0 
NsN*S 
RS«RATl0«.(N*2> 
FN«N 
Fff«M 
IF(K-5)   8,5,5 
IF(M-N)   7,6,7 
GNEsSaRTd.o-O.S/FMj 
j«K-N,l 
P(K)»(1.0«1,0/FM)«QNE»CI,AT»P(J) 
C(K)iaN£,(CLAT.Q(J)«SLAT/fM«P(J) ) 
SL(M)rSL(M-l).CL(l)»CU(M.l)»SL(l) 
CL(M)»CL(H-l).CL(l)»SL{M-i)»SL(l) 
GQ   TO   8 
GNE:SQRT(FN»FN-FM»r,1) 
ThOiSQRKCFN-l.OJ^'J-FMfFMj/ONE 
ThREEi{2,0«FN-l,0)/BN6 
IiK.N 
jsK.2*N*l 

P(K)P(FN»1.O>«(THREE.&LAT/FN«P<I).TW0/(FN-1.O)«P(J)) 

O(K)iTHaEE»(SLAT»O(|)»CtAT/rN»^(I))-TW0»O(J) 

JS179200 
JS179300 
JS179400 
JS179500 
JS179600 
JS179700 
JS179800 
JS179900 
Jsieoooo 
jsieoioo 
JS160200 
JS180300 
JS160400 
JS180500 
JS180600 
Jsieo7oo 
JS1B0800 
JS1B0900 
JS1S1000 
JS161100 
JS181200 
JS181300 
JS181 »00 
JS181500 
Jsiei60o 
JS181700 
JS1S1B00 
JS181900 
JS182000 
JS182100 
JS182200 
JS182300 
JS1324no 
JS182500 
JS182600 
JS182700 
JS182800 
JS182900 
JS183000 
JS163100 
J$183200 
JS183300 
JS183400 
JSie3500 
JS183600 
JS183700 
JS183800 
JE,183900 
05164000 
JS184100 
JS184200 
JS184300 
JS184400 
JS184500 
JS184600 
JS184700 

i 
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BLODGETT AND MASSINGILL 

"     SvMhESlS   OF   X,Y   AND   Z   IN   3E0CENTRIC   CQQRDI^ATES 

ft   eNEs(AGH(L)*DGM(L>«T)»P« 
ir(M)   10I«I10 

9   X«X*0NE»O(K) 
Z»Z-SNE»P(K) 

L»L*1 
GC   TS   14 

10 T«S=<AGH(L»1)«DGH(L»1)»T)«RR 

ThREEs0\E«CL(f. )*TK0«SI(M> 

XsX*THBEE«Q(K) 
Z'Z-TH^EEtPiK) 
IMCLAT)   12,12I11 

11 VaV*(|Mf*tL(N}«TM|*6L(M})»rN«P(K)/((rN*i,0)«eL*Ti 
GG  T0  13 

12 v«Y*(QN£»SL(M)-TWC»CL(M) )«3(K)tSLAT 
13 L»l*2 
14 M«M*1 

15 CINTlNUi 

r 

C 

C^lNVERSlSN  TG   COGRDINATE   SYSTEM   SPECITIED  B*   ITVPE 

SNEsX 
XsX«CD«Z»SC 
ZsZ»CD"9NE»SD 
T»SQRT(X«X*r.Y*Z*Z) 

RETURN 

LIBRARY FUNCTIONS USED BY THIS SUBROUTINE ARE SlN',C0S',SoRt 

SAKPLE RESULTS 
inRF(1965,C11.0.0.0.0.30,0 i 2541.,-240.,5634«:.56407,) 
I "Rf 11965,0.1.0.0,180. 0.295. 0.12923..9661,.,5690 0..59144.) 
I V-F(1969, 3,1.0. ü. 57. OilVSiC i25092., 5729 7,30 ^S.^öS«."» 
K r c"ll965,0i2.63 7l,2,45.Ü.;0,0,21^48.,.l052..<O4l7./45956.) 
I t;-r( 1967,5, 2, 9,10 0,0,31. 0,35*. 0.5750..-1226.. 17853.. 18796.) 

END 

JS164eOO 
JS104900 
JS165000 
JS185100 
JS185200 
JSlti5300 
JS185400 
JSie5500 
JSie5600 
JS185700 
JS183800 
JS189900 
JSie6000 
JS186100 
JS136200 
JS186300 
JS186400 
JS186500 
JS186600 
JS166700 
JS166800 
JS186900 
JSie7000 
JS187100 
JS187200 
JS187300 
JS187400 
JS187500 
JS187600 
JS187700 
JS187600 
JS187900 
JS188000 
JS18B100 
JS183200 
JS188300 
JS188400 
JS188500 
JS188600 
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NRL REPORT 7861 

J.4DS IGRF 

oRECRAM   LENGTH 
cNTfv   POINTS 1GRF 
PXTfKAL   SYMBOLS 

02007110 
08CDICT, 
SORTF 
SINF 
C0SF 

00163  SYMBOLS 

L6AD 
RUN,60i,'500 

IDEM IGRF 

01266 
0041* 
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